A system Dynamics interpretation of Danish total fertility rates by Nørgaard Hansen, Frederik
  
 
A system dynamics interpretation of Danish total 
fertility rates 
 
 
 
 
 
 
 
 
 
Frederik Nørgaard Hansen 
Group: 23 
Supervisor: Line Thorup 
 
Semester 4 
SIB – Spring 2013 
  
Semester 4  Group 23 SIB Spring 2013 
Page 2 of 43 
 
Abstract 
Through the past century Europe has faced declines in the total fertility rate. Previous research has 
tried to explain this phenomenon of low fertility by trying to figure out what social or economic 
factors have influenced and created this change. This paper too seeks to investigate total fertility 
rates and does so through a new way of approaching total fertility rates. System dynamics theory is 
applied, and this means that mechanisms embedded in the system become the focus. The total fertil-
ity rate model, a model made in this paper, is used to examine total fertility rates in Denmark. The 
conclusion of this was the fertility rate hypothesis, which claims that the decline in fertility was an 
expected outcome of women’s liberation and the economic recession in the 70s. These events creat-
ed instability in the system structure, and it took time before the system recovered from this insta-
bility. If the fertility rate hypothesis is correct, then no major declines in fertility should occur, as 
long as the total fertility rate’s system avoids major changes that could create new instability.   
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1 Problem Area 
Throughout the vast majority of human history, human population has remained under a billion. 
This was to change after the industrial revolution, as the number of people inhabiting the planet 
began to rapidly increase. At the turn of the 20th century there was estimated to be 1.6 billion hu-
man beings alive and more than 7 billion people inhabit the planet today. There can be many rea-
sons for keeping a close eye on population growth rates both nationally and globally. For policy 
makers, knowing how many old people compared to young people, there will be in a given future 
can be paramount when planning ahead. Globally, a human population too big can create issues in 
regards to resource deterioration and availability and again become important for planners to know 
how many people there will be in the future. 
And indeed there is good understanding of 
how many people we live on planet Earth to-
day, as well as how many people we will be in 
the future. Modern population projections are 
very precise and they often predict a funda-
mental connection between living standards 
and children per woman. 
 This means that in countries where it is desired to reduce the population growth rate an increase in 
the living standards might be the key. Today in modern Europe there are no issues with a too big 
population growth rate, rather the contrary. Europe faces today what is considered low fertility, or 
very low fertility in some places, with low fertility being where children per woman is below 2.0, 
and very low fertility being below 1.5. Whether this is problematic or not depends entirely on the 
focus one has, but either way the fact of low fertility or very low fertility in Europe has bred some 
research in the area. Questions are posed what has caused the low fertility and whether it is some-
thing that is an inevitable outcome of developed countries. These are 'why' questions aimed at un-
derstanding the mechanisms driving the outcome and for that population projections are not the 
answer. Population projections cannot elaborate on the mechanisms driving the evaluated factors, 
and for the same reason it is an insufficient concept for policy making or planning, aimed at affect-
ing the factors used to calculate population projections.  The research done in regards to the case of 
Figure 1: Human population throughout history 
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Europe gives useful inputs on what might be the causes for low fertility in Europe, and through that 
what shapes the population dynamics in Europe.  
Asking for what the cause of a phenomenon is, is in itself, a potentially flawed and dangerous con-
cept as it works with an in-built understanding that the phenomenon can be reduced to a cause-
effect question; it suggest linear relations where there may be none, due to the ontological nature of 
the phenomenon in question. This paper argues that the social world is an open system, and because 
of that it must be researched as such, taking into account the dynamics of inputs and outputs of that 
system.  
This paper too wishes to understand European, or more specifically, Danish total fertility rates.  
Instead of trying to uncover important factors in society that  have had a big impact on fertility 
rates, the mechanisms in society are focused on. This means that the dynamics in society, rather 
than specific factors are at the center of focus. This is a different approach to total fertility rates than 
what has hitherto been applied. System dynamics theory has its focus, as the name suggest, on the 
dynamics of a system. One of the aims of this paper is to show the usefulness and potential a system 
dynamics approach can have to understand total fertility rates.  
 Instead of looking for causalities,  system dynamics theory looks at inputs and outputs of a system, 
and instead of looking for causalities where A creates B, it for instance looks at how A might affect 
B, which in turn creates for instance a feedback loop that affects A. Linearity is replaced with a dy-
namical understanding in any complex system. 
This paper aims to understand Danish total fertility rates over the past 60 years by applying system 
dynamics as an analytical tool.  The way of which this will be done in this paper will be through 
first to create a system dynamics model which will then be applied to interpret the Danish total fer-
tility rates. This goal will not only show a different way of approaching total fertility rate research, 
but also possibly give new explanations and perspectives on low fertility in Denmark and Europe. 
 
1.1 Purpose Statement:  
 
It is the aim of this study to build a total fertility rate model based on system dynamics, and use 
that model to understand Danish total fertility rates over the years 1950-2010 
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2 Theory 
This chapter will be dedicated to system theory, which is used as the theoretical and conceptual 
background of this paper. System theory is closely linked to the methodological aspects too, but 
will remain a separate chapter for itself for the sake of convenience. A brief introduction of what 
defines a system will spearhead this chapter, followed by an explanation of important conceptual-
ization that will lay the foundation of the analysis.  
2.1 What is a system 
 
A system is interconnected elements of things that plays together, and through that achieves some-
thing (Meadows, 2008, 11). Most things you see are systems and most of those systems are made 
up of sub systems. A system consists of parts and together these parts make a whole that would oth-
erwise not be there. An organism or a university can be considered a working system, both that 
through interconnected workings make up a whole. This does not mean however that anything and 
everything can be considered a system. Sand spread on a read that serves no purpose, and whether 
you take or add sand you would still just have sand on the road, are not considered a system (Ibid, 
12). Systems consists of boundaries that limits them, and inflows and outflows that together make 
the system what it is. Systems can vary greatly in complexity, where the most simple ones are static. 
It exists in its environment like any other system, but it never changes it structure. Self-sustaining 
systems are more complicated, as they allow for basic procedures to secure their own existence. A 
system is ever more complicated as its properties expand, making it able to reproduce itself or even 
reflect on its own actions, the latter which would be the case of human beings (Bossel, 2007,5). The 
next section will take a closer look at what is meant by boundaries, inflows, outflows, feedback 
loops and more, as system structures are more closely examined.  
2.2 System structures 
In order to explain some of the basic structures of a system the classic 
bathtub example will be put to use. First to be understood is the concept of stocks. A stock is the 
basic foundation of any system and is whatever can be seen, felt to some degree or quantified 
(Meadows, 2007, 17). In the bathtub example illustrated in figure 2 a stock could be the water that 
is filling the bathtub. The example is to illustrate a scenario where a person has let the water run 
into a bathtub filling it somewhat. At one point, while still allowing the water to run freely, the lit 
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on the sink is lifted, and so now water also leaves the bathtub. Although a clear waste of water it 
does provide all the necessary conditions to make a fine example. As mentioned above the water in 
the bathtub can be regarded as a stock. The stock was first determined solely by the inflow of water 
into the tub. The water coming from flowing into the 
tub naturally has to come from some source, but as the 
quantity of water from the source by far dwarfs the 
needed water in the example, a boundary has been cre-
ated; There is no need to consider where the water 
comes from and how much there is, as it is irrelevant for 
the model. The bathtub is not just gaining water any 
longer, but it also loses some as the sink takes its fair 
share. Again where the water goes after entering the 
sink is of little importance to the bathtub model and another boundary is made. Boundaries are illus-
trated with fluffy clouds. The bathtub gives away the basic premise of sources and sinks; inflows 
and outflows. A number of things can be deduced from the bathtub's situation. Firstly it can be said 
that ultimately, the water in the bathtub must be determined by the current amount of water already 
in the bathtub along with the rate of which the inflow adds water, and the rate of which the outflow 
removes water. Secondly, the water in the tub can be controlled by changing either inflow or out-
flow rates. This example tells of a very simple system, and indeed it worked fine without bringing 
into consideration any talk of feedback mechanisms that were mentioned earlier.  
2.3 Expanding on system structures 
 
Boundaries sets the limits of the model created so that the whole world is not to be included albeit 
that everything naturally is connected one way or another. Stocks, inflows and outflows were ex-
plained previously, and now as the system complexity increases focus turns to feedback loops, ex-
ogenous parameters and time delays. 
Feedback loops are a vital part of system dynamics, and although a system does not demand feed-
back loops they will be present in most systems as they grow just a little more complex than the 
bathtub example. Generally speaking, a feedback loop means that a flow from a to a stock can have 
a reinforced consequence that further influences the stock (or flow) in question. A feedback loop  
 
Figure 2: Bathtub illustration 
Source: (Sterman, 200) 
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can have many faces, some of them being balancing, positive and negative feedback loops.  
For a visual understanding a simple feedback loop figure 3 shows a positive feedback loop in the 
population stock.  
If there is a population it will result in an amount of births, which in turn will result in an increased 
population, that then again will result in an increased 
amount of births. This is called a positive feedback loop 
and what is understood by positive, is not what one may 
feel or think about the result but something about the nature 
of the feedback loop. It is positive meaning that it is rein-
forcing itself. Similarly a negative feedback loop isn't 
something bad, but simply further reducing whatever in 
question. A balancing feedback loop is a structural loop that moves the system towards a natural 
equilibrium, for instance when a stock is risen too high or fallen too low (Ibid, 140). 
Feedback loops do not work instantaneous and depending on the system, there will always be a giv-
en amount of delay required for the feedback loop to work. Using figure 3, there is a clear delay too, 
as the offspring born will have to wait perhaps a few decades before they too will have offspring.  
So far only small examples are given of feedback loops and stocks, but many stocks and many 
feedback loops can be at work at the same time in the same system, if the system is complex 
enough.  
The most important factors have been insofar outlined, however with exogenous factors still left 
out. An exogenous factor is simply a factor that has a clear impact on a system, but without being a 
necessary part of a systems processes.  
2.4 Working with system theory 
 
The above gave an understanding of what a system is, and what the basic structures look like. This 
section focuses on how system theory can be worked with. There are at large two different ways of 
simulating a systems behavior (Bossel, 2007,5). The first way of modeling a system is through imi-
tating the behavior of the system. That is making a model that befits the data sets but otherwise the 
structure of the system is largely irrelevant. The second way is making a model of the system struc-
ture, as opposed to making a model of the behavior that the first one did. This paper will be using 
Figure 3: Positive feedback loop 
Source: http://gerrymarten.com/human-
ecology/images/02-5-english.gif 
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the second way as the aim is to give a descriptive interpretation of the population dynamics in mod-
ern Europe.  
There are a number of ways to test whether a model is good or not, but most ways require that the 
model is complete; that the model also has the mathematical properties that it can run. Therefore, 
the best way to test the validity of the model is through examining the arguments, assumptions and 
data that the model rests on.  
When it comes to the process of creating a model, Hartmut Bossel suggests that the following phas-
es are relevant for the descriptive model: 
 
   Model construction 
 write a detailed verbal description 
of the system (verbal model) 
 define system boundary 
 identify important sub-systems and 
their influence relationships 
 develop influence structure 
 determine state variables 
 specify system elements and their 
function 
 identify and quantify influence 
relationships 
 recognize feedbacks 
 define and quantify exogenous 
parameters 
 
 
 
 
Table 1: Model contrustion 
Source: Bossel, 2007, 43 
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3 Methodology 
This chapter deals with the methodological aspects of the analysis. The methodology rests on mul-
tiple factors and for this reason, this chapter will start out with a description of how the methodolo-
gy is intended to work as whole, followed by a description of the individual components that make 
the whole.  
3.1 An overall description 
 
The goals of this project spans from making a model to applying it on a specific case. To suit this 
purpose the analysis is divided into 3 parts; the first dealing with conceptualizing the concepts that 
go into the mode, in the second the actual model is built, and in the third it is applied to understand 
the total fertility rate in Denmark over 60 years. The model will be based on research previously 
done in the field of low fertility in Europe along with the cohort component technique. The purpose 
of the cohort components technique is to divide the simple population model, which consists of 
birth rates and death rates, into smaller components in order to get a more detailed picture of consti-
tutes population dynamics. The previous research in the field is included to get a good picture of 
factors in society have been concluded to have played an important role in the changing fertility 
rates in Europe. The result of combining these two things will be a number of factors in society that 
affect total fertility rate, along with a list of relevant cohort components assumed to influence the 
same. This procedure will provide the basis for making the model, as their relationships and func-
tions will be considered. The model will then function as an analytical tool to understand total fertil-
ity rate in Denmark. 
3.1.1 Cohort component technique 
 
There are two methods applied to make population projections. One being the extrapolation method 
and the other being the cohort component technique (Florida state university, n.d). The extrapola-
tion technique simply uses past trends to predict future trends. The population cohort component 
divides the population into a number of components and through understanding what each compo-
nent looks like, a much better understanding of population growth can be made possible. Why this 
is relevant for this study is because that the total fertility rate is a population component. The total 
fertility rate is also linked to other population components and identifying which population cohort 
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components that are relevant for the total fertility rate is necessary in order to make the model cover 
relevant mechanisms.   
 
3.1.2 Factors in society 
Whatever is chosen as factors in society relevant for the total fertility rate will be based on the pre-
vious research done in this field and the conclusions derived thereof. The conclusions will be orga-
nized and divided into groups. As the factors in society are organized into groups fitting different 
relevant aspects, and the cohort components are chosen all the relevant parts for the model will be 
in place.  
 
3.1.3 System dynamics theory 
 
System dynamics theory will be influential throughout the whole analysis. It offers ways of looking 
at the world as explained in the theory chapter. Considering feedback loops or in-built behavior of a 
system can give whole new explanations of phenomena which indeed is the purpose of this re-
search. The importance of system dynamics will be at the forefront when making the model itself 
and when investigating total fertility in Denmark.  
 
3.1.4 Building a model 
 
The model in this paper will be built with certain guidelines in mind. On one hand it is a goal to 
incorporate a broad spectrum of important factors in society so that the model actually will give a 
good overview of what is important. On the other hand it is also the goal to keep the model as sim-
ple as possible, meaning that only the most important things should be included and illustrated. If 
too many things are included and if it becomes highly complicated it also loses its value as an ana-
lytical tool. Complexity in the model will be reduced directly in two ways. The first way being to 
only make connections between the identified that are relevant for the total fertility rate. Some fac-
tors might influence each other, however this influence might be analytically unimportant and so it 
serves little point to include the connection in the model. Secondly, the model will be built in the 
manner that factors, their connections and their sub systems will be identified. The influence of var-
ious factors on the sub systems will not be identified in the model, because that is not the level of 
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analysis this paper aims to work at. Furthermore it can be of little relevance with some sub systems, 
what the specific connections have been if the net result is clear.  
3.1.5 Delimitations 
 
This paper will not include a chapter on philosophy of science. This is not due to an understanding 
that philosophy of science is unimportant in general or in this specific case however. The philoso-
phy of science in this paper would be critical realism, but adding a chapter on this would not have 
an impact on the methodology or the analysis. The reason why that is so, is because critical realism 
and system dynamics theory are overlapping in so many ways that applied critical realism would 
function as system dynamics theory does. As long as talking about the philosophy of science won’t 
add anything to how this paper is written it becomes redundant and pointless to dedicate a chapter 
to. 
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4 Analysis 
4.1 Analysis introduction: 
  
The purpose of this paper is to investigate and understand fertility rates in Denmark over the past 60 
years. Low fertility is seen in all of Europe and research in this field has naturally been done albeit 
not a lot. The research has primarily focused on trying to find common factors in European coun-
tries and to see whether it would be possible divide countries into groups.  The focus of much pre-
vious research has been general, coming up with explanatory factors that would explain the driving 
mechanisms that seem to affect population dynamics in post. This paper takes a different and new 
approach. 
There are conditions in society that play an important role in affecting the total fertility rate as in-
vestigated in other research papers. These conditions do not, and cannot be standing alone, as all 
society is a big system of interconnectedness between any elements involved. Therefore leaving the 
analysis of total fertility rates at identifying important factors ignores this dynamical understanding 
of society and through that ignores important aspects of its ontological nature.  Attempting a model 
that incorporates a broad spectrum of factors influencing the total fertility rate is not an easy en-
deavor. It involves including previous knowledge obtained by other research in the same field along 
with demographic analyses. It also involves argumentations, speculations and theorizing as a model 
will never be able to represent a perfect picture of the real world. The world as it actually is, is 
much too complex, but the speculations will be carefully outlined so that they too can be made sub-
ject for further investigations. System dynamics theory has much potential and it is part of the pur-
pose of this paper to show how it can be applied, used and how it changes how one looks at things. 
A possible outcome that this line of research could have is giving planners and policy makers’ bet-
ter tools to influence fertility rates in post demographic countries. 
The analysis will be divided into 3 parts, where each part builds on the assumptions and conclusions 
of the previous parts.  
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Part 1: Analytical framing 
 The analytical premises are outlined in this part. The model includes popu-
lation cohort components and the research previously done in this field that 
tries to explain the low fertility in Europe. Both the population cohort com-
ponents and the previous research will be conceptualized and made appli-
cable to suit the purpose of the model. Through that the analytical premises 
will be outlined in greater detail.  
Part 2:  Building the model 
The second section deals with making the actual model, based on the con-
clusions in the previous part. Statistical and demographic data will be in-
vestigated while the model takes form. The model focuses on total fertility rates in Denmark over 
the past 60 years from 1950-2010. The model will then be used to explain  
Part 3: The case of Denmark 1950-2010 
The third and last part is for using the model to understand a specific case, namely the case of Den-
mark. Demographic trends and data will be examined and interpreted through the model and system 
dynamics theory concepts. 
4.2 Analytical framing 
 
This section will start by outlining the basic premises of the analysis, fol-
lowed by a focus on population cohort components. The population cohort 
components will be reorganized to fit the focus of this study. The same will 
then be done for the previous research on this field. The fruits of these ef-
forts will mark the ending of this section by using them to rewrite the prem-
ises for the analysis into an abstract form of what the model will end up look 
like.  
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4.2.1 Analysis premises 
The analysis assumes that the work previously done in this field has some validity to its findings 
and therefore can be used as a way to find what factors in society that should be included in the 
model. These factors will one way or another affect the cohort components chosen, and through that 
the total fertility rate. This is reflected in model 1 that shows that there is as a link between cohort 
components and factors in society, and both of these 
will go into the model. Most assumptions related to 
cohort components can be deduced through think-
ing, but the factors in society and how they function 
will always be a difficult and tricky search.  
What population cohort components and factors in 
society to include will be the subject for the follow-
ing next sections.  
 
 
 
4.2.2 Population Cohort Components 
 
Population cohort components, are as the name suggests, made from some more general model of 
what constitutes population dynamics. The general and most simple version that makes up popula-
tion growth dynamics include 3 factors: birth rates, death rates and net migration. 
 Figure 5 is a model that shows how the dynamics of these 3 factors work. It is understood that the 
model starts with a current population and this population foster children that too will have children 
of their own. These create a positive feedback loop between the stock population and births. This 
dynamic results in exponential growth of the population stock and although people are constantly 
added to the population through births, many also die. The same mechanism is at work here as the 
more people there are, the more also die. Net migration is a factor that directly has an impact on  
Model 1: The analytical premise 
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population, but as it is solely people moving 
from or to the country  
there are no mechanisms here that are rein-
forced by feedback loops, and functions as 
exogenous factors. 
 This simple model includes the basic com-
ponents and such a model can either be a 
growing, stagnating or declining population.  
Figure 5 can be divided into cohort compo-
nents, 
 that gives a more detailed picture of the factors involved population dynamics. This means that 
both birth rates and death rates can be divided into useful smaller groups. One of the components 
that make up births are named total fertility rate and it is this component that is investigated in this 
paper. Table 2 shows 17 cohort components that together make up the 3 components seen in 
Birth rates Death rates Net migration 
Total fertility rate Life expectancy (M,F) Immigration (M,F) 
Number of births Number of deaths Migration (M,F) 
Births by age groups Infant mortality  
Mean age Under 5 mortality  
Proportion below 20   
Proportion 20-60   
Proportion above 60   
Proportion above 80   
Child dependency ratio   
Old age dependency ratio   
Intended family size   
  
Figure 5. The next step after having a list of cohort components is to isolate the total fertility rate 
component, and then consider what cohort components will have an influence on the total fertility 
Figure 5: The simple population growth model 
Table 2: List of cohort components 
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rate. The components referring to proportions of people being a specific age group will for the sake 
of simplicity be referred to as ‘age structure’. Total fertility rate is a function of births per women in 
her whole life time, assuming she will live a normal life time. Therefore number of births will be 
important to have included, and from there a series of the cohort components are relevant. However 
some of the components such as numbers of deaths have little relevance for how many people there 
are born, as seen in figure 5. The same cannot be said for infant mortality, as it is possible that 
mothers who lose a child at birth will want to try and have another one to make up for the loss. This 
then becomes a question of how infant mortality is treated when it comes to number of births. It is 
not specified in any obvious place whether a dead child by birth, is still counted is a born child giv-
en birth to. It will therefore be assumed that it still counts as a newly born baby, and through that 
adds to the total number of births in a country.  
Life expectancy will not be included either as women stop being fertile after a certain age. In poor 
countries where the average life expectancy is low it should be included, but it is assumed in this 
paper that in a country like Denmark, the average life expectancy will not cause any problems for 
the total fertility rate.  
For the sake of keeping things more simple migration and immigration will be refered to as merely 
‘net migration’. Net migration is assumed to have an influence because of two reasons. The first 
reason is related to immigration, as the immigrants might be accustomed to a culture where it is 
more natural to have more children, and so that would raise the total fertility rate (or the opposite 
could be true for that matter as well). Similarly with migration, it is very likely that people from 
different classes have a different total fertility rates and equally likely that there is a larger propor-
tion of specific class groups that migrates that either way would affect the total fertility rate. Alt-
hough factors like net migration play a big role in total population, it might not play a very large 
role in the total fertility rate. Independently it is relevant to notice this for the sake of making a rep-
resentative model.  
Having these factors ruled out the components that will be used in this paper are listed in table 3. 
Speculations on how these play together and what other research suggest concerning some of these 
components will be left for the actual model making. For now the table of cohort components that 
are included will be left as it is.  
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Birth components  Death components  
Number of births Infant mortality 
Births by age groups  
Age structure  
Intended family size  
Net migration  
 
 
4.2.3 Low fertility in Europe and factors in society 
 
In this section the factors in society that are considered relevant to include in order to get a good 
picture of what affects total fertility rates are outlined. This will be done by looking into the re-
search done in this field previously, and through that figure out what factors to include in the model.   
These papers typically deal with Europe as a whole, however not all factors can be said to have any 
relevance for Denmark as they are very southern Europe specific. Conclusions that are regional 
specific will therefore not be included in this section.  
As explained previously in this paper, all of Europe has undergone a major change in fertility rates, 
reaching low fertility or in some cases very low fertility.  
A traditional explanation for what demographic changes have occurred the female labour force par-
ticipation is often brought out (Phillip S Morgan, 2003). Typically women were at home taking care 
of the children while the men were at work earning what money a family was to live on. 
 This however changed as women began to a much larger degree to enter the labour market. A twist 
in this story in the fact that despite a general low fertility in Europe, fertility hit its lowest point in 
the late 60ies and has more or less increased from there. This means that at first there is an observed 
inverse relationship between women employment and total fertility rate, which then changes to be a 
correlation between the two factors. This is shown in figure 6. 
 
Table 3: Components affecting total fertility rate 
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 One explanation of this phenomenon has been the possibility of childcare and other governmental 
support through a welfare-state has allowed for the fertility to go up (ibid). This however left US as 
a large outlier as it is not exactly known for having a big welfare-state system. An elaboration on 
this has been that perhaps greater gender equality and market responses such as flex time make up 
for this outlier (ibid). More general factors that has an influence of fertility would be intended fami-
ly size, unwanted fertility and gender preference (Ibid). 
Although women entering work force has been much used to explain the low fertility in Europe this 
argument was one of two that theorists typically have used (C. John, et al. 2003). The other type of 
argument has been that the time was a break of traditional religious and family related values (Ibid).  
 Both arguments have gender equality in common. Women’s role in the breadwinner system 
changed which is well captured in following quote: 
‘Perhaps the principal reason for the recent decline in fertility is the possibility now gradually open-
ing for women to derive legitimate rewards in the pursuit of activities other than motherhood . . . 
our past success at population replacement, throughout all of human history, has been conditioned 
on the discriminatory treatment of women’ 
Challenging this role that women have had, more and more enter the labour market as previously 
mentioned, but also finish educations and stay longer in the labour force.  
The change in family related values can be interpreted through changes in marriage and divorces. In 
1975 there was shown a positive correlation between total fertility and total first marriage rates. 
Figure 6: Total fertility rate by female labour force partic-
ipation rate, 60s and 90s 
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This radically changes by the end of the 1990s, where countries with high fertility no longer show 
high marriage propensities (Kohler, 2009). The same shift occurs when comparing total fertility 
with total divorce rates. In 1975 high divorce rates were associated with low fertility rates, but in 
the late 1990s this changes. Countries with higher divorce rates show higher fertility rates as well.  
The last big explanation offered by previous research is found in the economy. Emphasis is much 
placed on the economic crisis in the 1970s (C. John, et al. 2003). Despite economic growth was 
resumed, the world was one with greater job insecurities all around, but especially for young and 
old people (ibid). Because of these economical insecurities, the safest option for young people 
would be to aim for secure positions in the workforce and as a result of that delay plans for family 
formation. This still resulted in different fertility rates throughout Europe, but applying expenditures 
on the welfare-state as a tool of measurement allowed researchers to make Europe fit more or less 
neatly into categories of high expenditures, medium and low. These correlated with total fertility 
rates so that countries with high expenditures on the welfare-state also exhibited higher total fertili-
ty. 
The last thing brought out as an important factor is the attitude and availability of contraceptives in 
the 1960s. Easy access to contraception, sterilization and abortions gave means to reach any low 
level of fertility (ibid).  
These research conclusions are put together in table 4, which divides the factors into 3 groups: So-
cial conditions, economic conditions and welfare-state. The largest group ‘social conditions’ in-
cludes both changes in how people live their lives and changes in cultural attitude. The condition 
‘birth control’ is understood as consisting of the sub groups: Abortion, sterilization and contracep-
tion.  
 
Social conditions Economic conditions  Welfare-state 
Women entering the workforce Economic insecurity Childcare support 
Marriages and divorces Globalization and global 
economy 
Support for unmarried 
mothers 
Gender equality   
Family structures   
Birth control *   
 Table 4: Factor’s in society components 
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4.2.4 An abstract form of the model 
The analysis premise was presented previously in this chapter, and in model 2 this premise is made  
Into an abstract form of the model that will be made in the next analysis part. The cohort compo-
nents are those of table 3 and the factors in society are rewritten in to 3 groups that are those of ta-
ble 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Model 2: Abstract form of the model 
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4.3 Building the model 
 
In this section the abstract model will be explored and made into an actual 
model that represents total fertility in Denmark from 1950-2010. First the 
cohort components will be explored, and then each of the factors in society 
(economic conditions, social conditions and welfare-state) will be added 
along the way and through that the model expanded. 
 
 
4.3.1 Total fertility rates and cohort components 
 
Total fertility rate is understood as the number of children a women will have given that she lives 
the average life expectancy. The total fertility rate can therefore by derived by the number of births 
in a given period. Because that the total fertility rates fluctuate in each period, the age structure of 
the population also differs from period to period, depending mostly on what the total fertility rate 
has been. This connection can be seen in model 3,which shows the cohort components interrela-
tions. The intended family size of a population (or the desired family size) is a difficult object that  
 
 
Model 3: Fertility rate and population components 
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never fully works 1:1 with actual birthrates. It is however argued to play an important role in 
birthrates. The desired family size can remain on two children even when a country experiences low 
or very low fertility (Philip S. Morgan, 2003). 
Model 3 is built so that the total fertility comes from the number of births, and so these other cohort 
components are considered in what matter they affect the Number of births.  
The exogenous factor ‘Net migration’ is as previously stated put there under the assumption that 
immigrants come from a culture where there is a different desired family size. Secondly that mi-
grants might come from specific economic groups in society, and it is possible that these economic 
groups have a different desired family size.   
 
4.3.2 Economic conditions 
 
The global economy is truly global, and therefore big recessions affect all countries. As mentioned 
previously, economic crises have for some analysts a big influence on the total fertility rate (C. 
John, et al. 2003). In model 4 the global economy functions an outside factor influencing national 
economies. A feedback loop between recessions/booms in the economy and employment rates/ jobs 
is assumed to exist. Which one of the two comes first and affects the other is not so important as it 
can be said that as recessions comes jobs are lost. The other way around would however also be 
true, that loss of jobs lead to economic downturn and possible recessions. This simple feedback 
functions to illustrate ups and downs in the economy and as argued, economic oscillations brings 
about economic uncertainty for the individual. Although all connections in the model comes with a 
delay, the delay as presented in this model is highlighted firstly because it is considered to be very 
important in this paper, and secondly to represent that it takes time for the signals in the economy to 
go around.   
 
 Model 4: Economic conditions 
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4.3.3 Social conditions 
 
As with the economy, gender equality and changes in how we plan our lives is assumed to each 
affect the other through a feedback loop, as seen in model 5. Do more women take longer educa-
tions because of increasing gender equality in society or does gender equality come about because 
of changes in how of we plan our lives? A more concrete understanding of the relationship between 
the sub groups is not investigated in this paper but indeed all 3 have seen major changes through the 
past century. Changes between Gender equality and in how we plan our lives occur gradually and 
this delay too is highlighted due to its highly relevant nature which will be elaborated upon later. 
  
 
 
 
 
 
 
4.3.4 Welfare-state 
 
Expenditures on the welfare-state were shown to have a positive correlation with total fertility rates 
in all of Europe. This was considered to be because of support for unmarried mothers and childcare 
services. Because of its positive correlation with total fertility rates in all of Europe, it is in this 
model treated as an exogenous factor influencing total fertility rates indirectly. Model 6 shows the 
welfare-state part of the model. 
 
 
 
 
 
 
 
Model 5: Social conditions 
Model 6: Welfare-state 
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4.3.5 The model as a whole 
 
The different parts of the model are put together in this section and the relations between the differ-
ent parts are shown. The model is seen in model 7 
The model as a whole places an emphasis on the power of delays in feedback loops. As pointed out 
previously economic insecurities have forced young people to put larger focus on securing their 
own positions in the labour market and through that less focus on family related values. In the mod 
el this is reflect through decisions to have children at a later age. 
The mode furthermore places a fairly big emphasis on economic changes as being a driver for 
changes in we plan our lives. The last half of the 20
th
 century became a time where women break 
with the male breadwinner system to some extend and it is reflected in more women entering the 
labour market and a rising equality in society. The delay highlighted between gender equality and 
change in how we plan our lives, is a very important delay, because these huge changes in society 
do not just come about instantaneous. It takes time but gradual changes in both of these happen.  
The delay is assumed to affect the intended family size and birth by age groups. With women hav-
ing legitimate rewards in pursuing other things than parenting there is less room for having many 
children. Children are furthermore not something one haves in order to secure a decent living stand-
ard as is seen in poorer countries. Children are being had for many reasons, but it is not out of eco-
nomic incentives any longer (Philip. S morgan, 2003).  
At the same time the changes in women’s role in society also affect the birth by age groups. This is 
not through economic insecurity as was seen with the connection made between the labour market 
births by age group, but through personal ambitions and goals. Taking a longer education or secur-
ing other personal goals takes time. Time of which is less available to dedicate to offspring. An in-
crease in personal ambitions and goals leads to a change in when one decides to start a family.  
Because of the welfare-states correlation with total fertility rates, it is in this model set to function 
as an equalizing mechanism that when the other mechanisms seem to reduce the total fertility rate, 
the welfare-state offers incentives that appear to have a positive counter effect. It becomes both eas-
ier and more affordable to have children with governmental support.  
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Model 7: The total fertility rate model 
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4.4 The case of Denmark 1950-2010 
 
The previous two parts of the analysis focused on the considerations of 
what to include in a model, partly based on what previous research sug-
gested being the causes for low fertility in Europe. These considerations 
were conceptualized into groups and components so that they could be 
used in the actual model making. The last part finished with the total 
fertility rate model being built, and in this part it is to be put to use. 
Danish demographic and statistics will be interpreted and explained 
through the total fertility rate model. Suggestions on causes and impli-
cations will be at the center of this part of the analysis, surmounting in a 
hypothesis that might explain the observed changes in fertility rates.  
 
4.4.1 A demographic investigation 
 
 As a first step in the demographic investigation, attention should be pointed to the total fertility rate 
as seen in figure 7. The picture captures fertility rates between year 1947-2007 and in this graph 
there are a few points that are noteworthy. 
  
 
 
 
 
 
 
 
 
 
Figure 7: Danish total fertility rate 
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These would be: the fertility peak in the start 60s, the slight recovery in the early 70s, the followed 
decline lasting until mid. 80s and finally the fairly unchanging levels in fertility from the 90s and 
onward. The analysis will return to these points after giving a demographic overview that fits the 
“factors in society” components from part 1 of the analysis, namely; Social conditions, Economic 
conditions and the welfare-state.  
 
4.4.2  Danish social conditions 
 
 Marriage and divorce rates, education levels for male/female and changes birthrates by age groups 
are chosen to illustrate the social conditions over time.  
 
 (Kohler, 2009) claims that there was a positive correlation between total fertility rates and marriag-
es in 1975. This meaning that marriages were affiliated with having children. Equally this seemed 
to be the case that reduced fertility rates seemed to go in hand with increased divorce rates. This 
trend reversed in the late 90s so that high divorce rates had a positive correlation with high total 
fertility rates. Figure 8 shows Danish divorce and marriage rates.  
This observation appears very true in Denmark if one compares the number of marriages function 
with the total fertility rate. From 1950 and up until somewhere late in the 90s the two graphs are 
almost identical. From the late 90s and onward larger differences are shown. 
    
Figure 8: Weddings and divorces 
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The 1960s were a great change for women in Denmark. Thoughts of gender equality sprouted and 
this is indeed reflected in the educational levels of women as seen in figure 9. This explanation can-
not be all there is to it however as males also show a huge increase in number of people taking ei-
ther a high school or university education. The 60s however were a time of protests against society 
and these protests did not just include fights for women rights but also changes in the educational 
structure. The largest increases in high school educations took place over a period of 30 years be-
tween the 50s and the 80s. Universities also roughly triple the number of females getting their de-
gree between 60s and the 70s, and eventually university degrees become much more common. It is 
worth noticing that females had in 1945 a much lower level of education than the males. In 2005 
this trend is reversed completely and women dominate in both finished high school and university 
educations.  
 
 
The last graph of this section is sadly limited due to lack of data, but it still speaks of a trend. Be-
tween 1983 and 2003 the birth rate by 
age groups was changed so that wom-
en now started having children at a 
later age. Births in 1983 at the age of 
25, where in 2003, it peaks much later 
at age 29. It is to be expected that this 
would result in reduced total fertility 
rates, but these postponed childbearing 
ages appear to have no influence on 
the total fertility  
rates in Denmark (Frejka Thomas, et al). 
Figure 9: Finished highschool and university educations 
Figure 10: age specific birthrates 
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4.4.3 Danish economic conditions 
Male/Female labour force participation and male/female age frequency in the labour force are used 
to represent a picture of Danish economic condition. 
 
Like with the social conditions the 1960s to 80s were a period of major changes for women in the 
labour market. Although women do not reach a higher percentage participation over males, they 
almost even out the difference between male and female by 2007. In the years between 1966 and 
1994 labour force participation for married women increased from 50 percent to more than 90 per-
cent. From the 80s to 90s the increase is much less steep as there comes more natural limits to have 
big a proportion of the women that can be a part of the labour force. The trend is then reversed in 
2000 and onward and smaller percentage of the population is in the labour force. This happens in 
the same period that a steep rise in people taking a university degree occurs. It is therefore reasona-
ble to assume that less people are working, because they are taking longer educations.   
 
 
 
Something akin to equality between 
genders arises during these 60 years. Figure x shows age frequency in the labour force. In the 1950s 
a clear difference between male and female could be observed not only in the much smaller female 
percentage rate but also by the fact that women started leaving the workforce in their early twenties, 
most probably due to their role as mothers. The breadwinner model is clearly captured here, but in 
2007 there are almost no traces left of this family structure. There are still fewer women participat-
ing in the workforce but there is no observable dive in the graph that would distinguish the women 
from the men. This suggests that the male breadwinner structure is being dissolved, as suggested in 
(C. John, et al. 2003).  
 
Figure 11: Percentage of the population in the workforce 
Semester 4  Group 23 SIB Spring 2013 
Page 32 of 43 
 
 
 
4.4.4 Danish welfare-system and other graphs 
 
In this section children in childcare, abortion rates and infant mortality rates will be shown 
 
As noted previously, the welfare-state has been attributed as being one of the main reasons why 
Scandinavia showed higher fertility rates than other European regions. This was partly due to the 
availability of childcare and support for single mothers. Interestingly, children in childcare do not 
follow any curve that would suggest a clear relation to total fertility rates as seen in figure 13. 
 
 
Figure 12: Age frequency of women and men 
Figure 13: children in childcare 
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The graph shows since the 1970s an almost linear increase in percentage of children in childcare. 
Any relation to the other graphs can be very difficult to deduce because of its peculiar appearance 
aside from the fact that mothers send their children in childcare because they must be busy either 
working or taking educations.  
Infant mortality has since 1950 been more or less in a steady decline and although it is unlikely to 
have played any important role at any point in the last 60 years, it can be said that its role and influ-
ence has been reduced constantly. Legal abortions show a major increase in the 70s due to a law 
change. This happens at the same time with the availability of the P. pill (Danmarks statistik, 2008). 
These possibilities allowed for a much more controlled planning on when to start a family.   
 
 
 
 
 
Figure 14: Infant mortality 
Figure 15: Number of legal abortions 
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4.4.5 Danish demographics interpreted with the total fertility rate model 
 
In this section the overview of the previous section will be combined with the understanding given 
by the total fertility rate model and system dynamics theory. Suggested causalities and explanations 
on Danish fertility in the last 60 years will be the result of this final part of the analysis.  
 
As the total fertility rate model rests on system dynamics theory, concepts from this theory will be 
important for how the analysis is done. Concepts such as Feedback loops, time delays, oscillations, 
equilibriums and equalizing mechanisms. 
Embarking on this last journey through the analysis it will serve well to recall some of the conclu-
sions. The total fertility rate model suggested that ups and downs in the economy creates economic 
uncertainty for the individual. This uncertainty was assumed to affect the childbearing age by age 
groups. Economic growth was also assumed to be a catalyst for the alteration of gender roles in so-
ciety. These changes however occur not instantaneous but through a feedback loop between rising 
equality and how people planned their lives. The subsystems of this process were changes in educa-
tion, marriage and work patterns. Together these economic and social factors influence the total 
fertility rate. The welfare-state was interpreted to function as an equalizing mechanism that in-
creased the incentive for people to have children despite having a career or education to focus on.  
In the previous section, aside from giving an overview of different demographics, 4 changes in the 
total fertility rate graph were noted be importance for this part of the analysis. These were the fer-
tility peak in the start 60s, the slight recovery in the early 70s, the followed decline lasting until 
mid. 80s and finally the fairly unchanging levels in fertility from the 90s and onward 
 
4.4.6 A fertility hypothesis 
 
Previously in this paper it was shown that a strange things occurs in Europe, which too was seen to 
be the case in Denmark, namely that in the 60s and some 20 years forth there was an inverse rela-
tionship between total fertility ratest and women entering the labour force. Furthermore these trends 
reversed showing a positive correlation between the two factors. This general observation of first 
declining and then rising fertility rates offer much potential for speculations. Looking at such a 
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change through with system theory in mind three possible explanations of this comes about: 1.) ei-
ther the nature or weight of the factors influencing total fertility rate has changed, 2) that some new  
 
factor(s) began influencing the system or 3.) that this reversal can be understood as an expected 
built-in function in the total fertility rate. Given the level of analysis only so much can be said about 
the changing nature or weight of specific components. Independently, based on the Total fertility 
rate model this paper argues that indeed all 3 possibilities have occurred.  
In the first decade of the 20
th
 century the total fertility rate was around 4 children per women. In 
less than two decades by end the 20s a major and rapid decline of the total fertility rate had oc-
curred, and women’s fertility rate were below replacement levels (Frejka Tomas, et al, 2001). This 
recovered some 20 years later, and in the end of the 60s as shown, another big decline happens.  
Although what happened in the 20
th
 century is not within the time frame investigated in this paper, 
such an event adds powerful arguments to the influence that the economy has on total fertility rates. 
The economic crises of the 20s illustrated that it took much longer for the total fertility rate to re-
cover from the economic crises, but also that it in fact did recover. 
 
In the total fertility rate model it is shown that the big changes in we live our lives was made possi-
ble by the booming economy of the 20
th
 century. This functioned as a catalyst for women achieve 
greater equality and that in turn probably allowed for the economy to grow more rapidly. Women 
changing their role in society are a massive change and can indeed be regarded as a new factor in-
fluencing the total fertility rate function, which as stated was 1 of 3 possible changes in the total 
fertility rate.  
The late 50s early 60s were a time where many of these big changes came about and as described 
early the period between 60s and the 80s showed by most dominant increase in women entering the 
labour force. This demographic trend correlates with both the behavior of women finishing high 
school educations. This means that between the 60s and the 80s the largest changes in women’s role 
in society changes, as the curve from there on rises much less steeply. At much the same period in 
the mid. 80s the total fertility rate goes up again. The feedback loop that occurs between gender 
equality and how we plan our lives is seen in the total fertility rate model, and it suggested that the-
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se changes would not come about all at once. Both the percentage of women taking higher educa-
tion and participation in the labour force appear to follow a bell shaped curve.  
 
 Delays in systems are always found, and in 1967 the total fertility rate takes a clear dive. It recov-
ers a little over a period of a few years, only to find itself in free fall again. Like in the 20s, in the 
1973 the economy crashed again. The crash was less severe, but it is in the exact same period that 
the total fertility rate begins to drop drastically.  
As claimed in possible explanation 2.) the nature or weight of factors influencing the total fertility 
rate could have changed. All systems build resilience in time, and resilience helps stabilize systems 
(Meadows, 2008). 
These system dynamics understandings allow one to observe the previous correlations anew. As it 
takes time for a system to build resilience, any major changes will hit harder. The combination of an 
economic crisis and a fundamental change in how the society is structured is in this paper regarded 
as the core reason the for the decline in the total fertility rate between 60s and 80s. Although the 
economic crisis lasted only a few years, its impact echoed through an increased economic insecurity 
for the individual (C. John, et all, 2003). As illustrated in the total fertility rate model this is as-
sumed to have an impact on births by age groups, as people begin to prioritize their economic situa-
tion over that of starting a family.  
These are factors all affecting different parts and as shown it is first in the 80s that the total fertility 
rate starts increasing again. It is in this analysis interpreted as society starting to recover from the 
oscillations and disturbance that had marked the last 20 years. The recovery was in the form of re-
silience although this was seen already some time before the actual upturn in total fertility rates. 
The declines are much less severe in roughly 1977 and in 1985 they reverse. It is a recovery in form 
of resilience as women were still in the labour force, and they were still educating themselves. The 
steepest growth rates in both education and work force however ends at the same time as the total 
fertility rates starts growing again, suggesting that indeed as women’s role changed rapidly it had it 
caused big echoes. Society finds a balance between women’s liberation and their desire to have 
children. It is a new world that so far suggests that these changes come at a cost in the total fertility 
rate after society builds resilience to the changes. The aftermath of these huge changes are seen in 
smaller waves created from the big wave. Women continue on their newly achieved position in so-
ciety and begin to graduate from universities in great numbers. The relationship between total fertil-
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ity rates and marriages that neatly reacted to each other’s movements, begin to fade away. This was 
suggested to be due to a change in the male breadwinner model and a break from traditional family 
values (Ibid). 
As mentioned previously the welfare-state appeared to have a positive impact on total fertility rates, 
and in Denmark this might partly be reflected by the fact that the postponement in childbearing ages 
has no apparent influence on total fertility rates. The analysis sees the 80s and onward as a break 
with family related values and these as a consequence of changes that occurred between the 60s and 
80s.  
The last that will be given as to why economic downturns also results in reduced total fertility rate, 
is related to the fact that children are in the industrialized world not a mean to income. Children are 
expensive to have and so starting a family requires that one is otherwise ready for it (Philip. S, 
2003). This suggests that as a population gets richer, declines or recessions in the economy will not 
hit the total fertility rate as hard, as there will be a larger buffer to take from.  
The analysis given here provides an answer to why there was an inverse correlation between wom-
en’s participation in the workforce and total fertility rates, and why this trend changes to a positive 
correlation. The analysis given in this section can be summarized in a number of points that will be 
referred to as the total fertility rate hypothesis.  
 
Table 5: The total fertility rate hypothesis 
Booms in economic growth were a catalyst for a change in women’s role in society 
The liberation of women lead to oscillation of the total fertility rate 
Instability in society or factors influencing the total fertility rate, lead to instability and oscillation in 
the total fertility rate 
Resilience is a natural outcome of instability and oscillation  
Oscillation leads to a new total fertility rate equilibrium 
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The total fertility rate hypothesis gives an explanation of the total fertility rates in Denmark. If what 
the hypothesis suggests is correct, then some clear consequences and guidelines for population re-
lated planning and policies arise.  
Papers such as (R Joshua, et al, 2009) debate whether Europe has seen the end of low and very low 
fertility in Europe. If the total fertility rate model and the total fertility rate hypothesis is correct, 
then Denmark should not experience another sudden decline in total fertility rates as long as chang-
es in society or kept controlled or that strong equalizing mechanisms such as the welfare-state are 
functioning. Should planners or policy makers decide to tamper with the fertility rate through vari-
ous incentives, such as the factors included in the total fertility rate model, then the incentives 
should be put in action gradually and avoid any major sudden changes. This should be done in order 
to keep oscillations relatively small.  
 
This marks the end of the analysis. The analysis approached total fertility rates through system dy-
namics in order to introduce a different analytical approach to the field and to show the power and 
potential of applying system dynamics theory. The model proved to function well as an analytical 
tool and indeed a new and alternative explanation of total fertility rates in 1950-2010 were the end 
result of this endeavor. Strengths and weaknesses, flaws and potentials, and ways to further investi-
gate the suggestions made in this analysis will be discussed in the next chapter. 
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5 Reflections on analysis 
 
This section is dedicated to a reflection on how the analysis and decisions made in the analysis 
turned out. It is furthermore a reflection or where things could be added or made better and a reflec-
tion on possible future investigations.  
 
The analysis progression was built as intended and the total fertility rate model functioned as 
planned. It shows links between the different factors in society and the cohort components, as well 
as showing important delays. The model itself had its strengths in what was included and weakness 
in the lack of theoretical background of which the connections rested upon. Although the connec-
tions made in the model were sensible, and worked on a broad level, such as the economic condi-
tions part of the model, the model would find itself overwhelmed if it was to interpret data that were 
not as general and national statistics as was the case. The model was however meant to function 
dealing with data on a national level, as system dynamics theory at this level of analysis can provide 
many good and new explanations. The total fertility rate hypothesis, which was derived by an anal-
ysis of the Danish demographics applied in this paper did indeed give a different explanation of the 
observed trends in total fertility rates. From that perspective the analysis was a success, as it showed 
the usefulness and potential of system dynamics theory as it resulted in new ways to regard the 
eventful and turbulent changes in total fertility rate. Perhaps most beautiful part of the total fertility 
rate hypothesis is that it coincides with the previous research done in the field, as these bring out 
many of the same points, but from a different angle. It also fits in its claims, the Danish demograph-
ic data trends nicely which combined with the previous point suggest that this hypothesis is worth 
giving a closer look. Lastly it was based on the total fertility rate model which indeed speaks for the 
quality of the model, as the hypothesis show much potential based on the previous arguments. 
The compliments towards the work however also end here, for when it comes down to it, both the 
model and the hypothesis are based on speculations. They show much potential but are speculations 
still. This is an issue however that can be dealt with as both the model and the hypothesis could be 
made subject for further investigations.  
 
Semester 4  Group 23 SIB Spring 2013 
Page 40 of 43 
 
In regards to the model, two ways of improving and further justify its existence would be inwardly 
and outwardly. Inwardly in the sense that the sub systems of the model would be connected to main 
factors. It will always be a desire for this model to be kept simple in order to for it be a valuable 
tool, but some of the sub systems could prove important to have included in order to give a more 
precise picture, without sacrificing much simplicity. Outwardly in the sense that more countries 
should be investigated. If other countries could be explained with the total fertility rate hypothesis, 
then it would add further substance to its claim. Even if it should fail to explain the total fertility 
rate in more countries, having a broader investigation might help sharpen the hypothesis, as well as 
the model until it would fit a broad range of cases. Dividing the births by age groups into compo-
nents of actual age groups, as well as having births by age group in different economic classes could 
help a lot to further expand or vouch for the total fertility rate hypothesis.  
The conclusions in this paper can therefore be regarded as a successful first step of what could be a 
long lasting dance for perfection. Although perfection is unlikely, and probably impossible to be 
achieved it is an amiable direction. 
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6 Conclusion 
The low fertility in Europe has been investigated to some degree by other researchers. The research 
primarily has focused on either finding explanatory causalities between different factors in society 
or the economy, and the total fertility rate. The research furthermore focuses a the possibility for 
dividing different western countries into groups that could explain the differences in their levels of 
low fertility. This paper aimed to investigate low fertility, but instead of looking for factors that 
could explain the observed tendencies it looks at it from a system dynamics perspective. This meant 
that focus turned to the mechanisms embedded in the system rather than on the factors themselves.  
This was done through making a model which was named ‘the total fertility rate model’. The total 
fertility rate model was based previous research in the field of fertility rate in Europe along with 
handpicked population cohort components. The total fertility rate model functioned as an analytical 
tool, and was applied to understand Danish fertility rates in years 1950-2010. The conclusion was 
that the fertility rates observations in Denmark could be explained through delays in the system and 
oscillation caused by instability. Instability which mainly came from liberation of women and an 
economic crisis. A hypothesis capturing these explanations, named the total fertility rate hypothesis, 
was formed. The hypothesis and the model holds much potential due to their consistency with pre-
vious research and the demographic trends and data presented in the analysis of Denmark.  
System dynamics theory proved to be a powerful tool and opened up new ways of regarding total 
fertility rates. The model and hypothesis however both require further testing in order to improve 
their quality and validity. 
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